Hyperkalemia is a life-threatening metabolic condition that can induce deadly cardiac arrhythmias. Here, we present a case of severe life-threatening hyperkalemia in a 35-year-old man with preexisting renal impairment who was managed only medically with close electrocardiogram and vital monitoring.
INTRODUCTION
Hyperkalemia may be a life-threatening clinical condition seen in the emergency department. It commonly occurs in patients with known chronic renal insufficiency or end stage renal disease. The other causes include drugs such as angiotensin-converting enzyme inhibitors (ACEI) or use of potassium-sparing diuretics, insulin deficiency or resistance (by decreasing potassium entry into the cells) and hemolysis. [1, 2] Hyperkalemia is usually asymptomatic until severe when the patient may complain of paraesthesias or weakness, progressing in extreme cases to a flaccid paralysis. [3] Death by asystole or ventricular fibrillation may be the first clinical presentation. The electrocardiogram (ECG) is the single most important clue that the patient is at risk of cardiac arrest. [4] [5] [6] The fi nal ECG changes in hyperkalemia include bradycardia leading to asystole or a sine-wave pattern in which the widened QRS complex merges with the T wave or ventricular fi brillation. ventricular tachycardia can occur in hyperkalemia but is more often associated with hypokalemia. [7] Pulseless electrical activity has also been reported. [3] Here, we present a case of life-threatening hyperkalemia who presented with profound ECG changes and shock. The management guidelines and ECG changes associated with hyperkalemia are also discussed.
CASE REPORT
A 35-year-old male patient who came in our emergency department with the complaints of severe generalized weakness, irritability, and uneasiness. Patient had nonrecordable pulse, blood pressure (BP) and was highly irritable. ECG suggestive of broad QRS irregular junctional rhythm with prominent T waves [ Figure 1 ].
Patient was on some treatment for renal disease and old records were not available. Arterial blood gas revealed S. potassium of 8.5, pH-7.2 and HCO 3 -15. With close cardiac monitoring aggressive treatment for hyperkalemia and hypotension was started urgently with the injection calcium gluconate 10 ml intravenous (IV) stat, injection sodabicarb via separate line IV stat, glucose + insulin + calcium gluconate infusion, nebulization with B-agonist, slow IV fluid and vasopressor support. Temporary pacemaker and defibrillator kept bedside for SOS use if no response seen in 10 min of medical therapy.
But no change in vitals or ECG?
We started repeated injection of calcium gluconate for membrane stabilization under close continuous ECG and vitals monitoring. On repeated calcium gluconate progressive narrowing of QRS with gradual appearance of P wave occurs [ Figure 2 ].
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After 5 injection of calcium gluconate repeatedly over 20 min. ECG was normal sinus rhythm [ Figure 3 ].
Calcium gluconate injection stopped, glucose insulin and nebulization was given continuously. After around 1 h BP was 96/60, UOP -150 ml with patient comfortable on the bed and responded to command. Final ECG -normal sinus rhythm with left ventricular hypertrophy.
In stable condition patient referred for Dialysis to Medicine Nephrology Unit in an ambulance without TPI.
DISCUSSION
Hyperkalemia is a life-threatening metabolic condition and is defi ned as serum potassium level of >5.5 mmol/L. The common risk factors for hyperkalemia include renal insuffi ciency, use of ACEI, angiotensin receptor blockers, potassiumsparing diuretics, potassium supplementation, and excessive consumption of potassium containing diets. The patient we described here had this life-threatening condition as he has renal impairment.
The patient was commenced on IV calcium gluconate and IV glucose/insulin immediately after ECG and history of renal disease. IV calcium, insulin with dextrose infusion, IV sodium bicarbonate, nebulized salbutamol and cation exchange resins are the standard treatment of hyperkalemia. [1, 2] Resistant hyperkalemia may require emergency dialysis. [1] [2] [3] [4] [5] Temporary pacing is a life-saving procedure with or without dialysis. [7] [8] [9] In this particular patient, hyperkalemia was quickly normalized by medication with repeated calcium gluconate and glucose/ insulin infusion.
Our patient presented with ECG features of broad QRS irregular junctional rhythm with prominent T waves. As the hyperkalemia worsens and the potassium level approaches to reach 10 mmol/L, sinoatrial conduction no longer occurs and passive junctional pacemakers take over the electrical stimulation of the myocardium. If hyperkalemia continues unabated, the QRS complex continues to widen and eventually blends with the T wave, producing the classic sine-wave ECG. Once this occurs, ventricular fibrillation and asystole are imminent. [2] Although laboratory tests are the gold standard in the diagnosing changes in the serum electrolyte concentration, delays may be experienced in obtaining results. Hence, in many cases, early diagnosis and empiric treatment of hyperkalemia is dependent on the physician's ability to recognize the electrocardiographical manifestations of hyperkalemia. The most common electrocardiographical changes associated with hyperkalemia include the earliest manifestation of tall tented or peaked T waves with a narrow base, reduction in the amplitude and eventual loss of P waves. This is followed by bizarre widening of the QRS interval, then idioventricular rhythm with the widened QRS merging with the T wave to form a "sine-wave" which may culminate in ventricular fibrillation. [1, 2] Despite this, the classic ECG changes do not always manifest and the relationship between serum potassium concentration and ECG changes varies among people. Hence the ECG alone is not reliable for mild to moderate hyperkalemia. Minimal changes on the ECG may be seen in severe hyperkalemia. Early stages of hyperkalemia may manifest with only shortening of the PR and QT interval. [2] Complete heart block with widened QRS complex has already been reported. [6] Many less known ECG changes associated with hyperkalemia have been reported. These include hemiblock due to depressed supraventricular conduction, left or right bundle branch block, bifascicular as well as trifascicular blocks. [1] Of importance is the fact that hyperkalemia can produce ECG changes, such as ST segment elevation that mimic acute myocardial infarction. ST segment depression and T wave inversion, which similarly occur in cardiac ischemia have also been reported. Anteroseptal and inferior wall pseudoinfarction pattern due to hyperkalemia have been reported in literature.
Hence, our patient recovered from hyperkalemic crisis with aggressive medical therapy and close cardiac monitoring without the need for temporary pacemaker and defi brillation, which can be applied during transportation or at centers where facilities for temporary pacing not available.
